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Dark-prone Test in Plateau Iris Syndrome
Correspondence of the Dark-prone Test to
Ultrasound Biomicroscopy in the Diagnosis
of Plateau Iris Syndrome: A Pilot Study
Shiu-Chen Wu and Ken-Kuo Lin
Background: This study evaluated the correspondence of the dark-prone provocative
test to ultrasound biomicroscopy (UBM) in the diagnosis of plateau iris syndrome.
Materials and Methods: Patients, after undergoing a laser iridotomy to eliminate
pupillary block, with UBM-confirmed plateau iris syndrome underwent the dark-
prone provocative test. An increase in intraocular pressure (IOP) of 8 mmHg or
more following the test was considered a positive result. Nine eyes from six patients
were included in the study.
Results: Eight eyes (88.9%) had elevated IOP of at least 8 mmHg following
1 hour of provocation and, therefore, a positive dark-prone provocative test. One
eye had an IOP elevation of only 5 mmHg.
Conclusion: There is a high level of correspondence between a positive dark-
prone test and UBM in patients with plateau iris syndrome. The dark-prone test
could be effective in confirming the clinical diagnosis of plateau iris syndrome.
(J Med Ultrasound 2004;12:49–52)
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INTRODUCTION
Plateau iris syndrome refers to an eye with a flat
appearance and a very shallow peripheral angle in-
let. The axial anterior chamber looks relatively deep,
but the peripheral iris may crowd and obstruct the
angle in the presence of a patent iridotomy. The
development of angle closure may occur sponta-
neously or after pupillary dilatation following patent
iridotomy [1–4]. Since pupillary block and plateau
iris can coexist in the same eye, most clinicians
routinely perform laser iridotomy in patients who
develop angle-closure glaucoma with plateau iris con-
figuration to remove the contribution of pupillary
block [5,6]. Before the introduction of ultrasound
biomicroscopy (UBM), which provides a clear image
of the ciliary body [7], the diagnosis of plateau iris
syndrome could not be confirmed until the intraocu-
lar pressure (IOP) had risen after the pupil dilated
following patent iridotomy. Only at this point could
physicians make decisions regarding future therapy.
However, UBM is expensive and may not be available
whenever plateau iris syndrome is suspected. As the
anterior position of the ciliary processes can increase
IOP in plateau iris syndrome after the pupil is dilated,
the dark-prone provocative test could be used to
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induce an increase in IOP, allowing for an easier
diagnosis.
We conducted a small pilot study based on IOP
changes after the dark-prone provocative test in
patients with UBM-confirmed plateau iris syndrome.
The sensitivity of a positive response to the dark-
prone test was evaluated to determine whether the
test could be used as an alternative to UBM in the
diagnosis of plateau iris syndrome.
MATERIALS AND METHODS
We reviewed six patients with plateau iris syndrome
at Chang Gung Memorial Hospital between July
2003 and June 2004. All patients underwent com-
plete ocular physical examinations, including tests
for visual acuity, refraction status, IOP, slit-lamp
biomicroscopy, gonioscopy, and ophthalmoscopy.
Biometry for each eye, including axial length (AL),
anterior chamber depth (ACD), and lens thickness
(LT), was also measured. All patients underwent
UBM (P40, Paradigm, Salt Lake City, UT, USA)
examinations.
The dark-prone test was carried out with the
patient seated face down in front of a table in the
dark, and with his/her arms on an adjacent table
for 1 hour. If the patient was receiving pilocarpine,
it was discontinued at least 2 weeks prior to the
test. The same physician (SCW) used an applana-
tion tonometer (HA-2, Perkins, Kowa, Japan)
to measure IOP before and after the 1 hour
provocation. An increase of at least 8 mmHg
following the test was considered a positive result.
Single eyes in three patients that had undergone a
trabeculectomy subsequent to Nd-YAG laser
iridotomy were excluded from this study.
RESULTS
Nine eyes from the six patients were included in
the study. Three patients were male and three were
female. Ages ranged from 41 to 50 years old
(mean ( standard deviation, 47.2 ( 3.4 years). All
eyes were phakic and the lenses were relatively
clear. Following patent Nd-YAG laser iridotomy,
two patients suffered an acute attack of primary
angle-closure glaucoma in one eye and underwent
trabeculectomy due to a persistently high IOP.
Prophylactic laser iridotomy was performed in the
fellow eyes of these two patients. The other four
patients had clinical presentations of chronic angle-
closure glaucoma and underwent Nd-YAG laser
iridotomy in both eyes. One of these four patients
also underwent trabeculectomy in one eye because
of an IOP that medication could not control.
The clinical characteristics of these patients, as
seen under slit-lamp biomicroscopy, included a flat
iris with a relatively deep anterior chamber and,
post-patent iridotomy, a persistently narrow angle.
Intermittent fluctuations in IOP were occasionally
observed in some patients before pilocarpine was
administered. UBM showed typical images of pla-
teau iris, including a straight iris with a peripheral
narrow angle, anteriorly-located ciliary processes,
and closure of the ciliary sulcus (Fig.). Table 1 lists
the ocular biometric data for each eye.
Eight eyes (88.9%) had elevated IOP following the
1-hour provocation, indicating a positive dark-prone
provocative test (p = 0.000) (Table 2). One eye (Pa-
tient 5, right eye) had an elevation of only 5 mmHg
and the test was not considered positive. This eye
was similar in ACD and LT to the eyes with positive
results (Table 1).
DISCUSSION
Plateau iris configuration is a subtype of primary
angle-closure glaucoma in which the iris root of the
ciliary body inserts more anteriorly than normal and
the peripheral iris contour lies close to the trabecular
meshwork [1–3]. Slit-lamp examination usually shows
Fig. A typical ultrasound biomicroscopic image of an eye
with plateau iris syndrome. The iris is straight and the angle
is narrow (arrowhead). The ciliary process is anteriorly
positioned and the ciliary sulcus is obliterated (arrow).
J Med Ultrasound 2004 • Vol 12 • No 2 51
Dark-prone Test in Plateau Iris Syndrome
the flat iris surface and relatively deep axial anterior
chamber; however, only gonioscopy will confirm a
narrow angle with a sharp drop-off of the peripheral
iris. When the pupil dilates in an eye with plateau
iris, the angle closes because the fold of the peripheral
iris is pushed against the trabecular meshwork and
may cause IOP to increase [3,4]. Relative pupillary
block is present in most eyes with plateau iris con-
figuration, and iridotomy is usually recommended
to relieve the contribution of this angle-closure
stimulus [5,6]. In the rare case that IOP increases
and angle closability persists after iridotomy, the
condition is termed plateau iris syndrome. UBM,
which uses high-frequency ultrasound (50–100 MHz)
to produce images of the entire anterior segment,
can confirm clinically diagnosed plateau iris syn-
drome [7].
The rationale for performing the dark-prone
provocative test is to predict the development of
angle-closure glaucoma with the postulated mech-
anism of pupillary dilatation in the dark and for-
ward shift of the lens under the prone position [8–
10]. Provocative tests such as the dark-room, prone,
and dark-prone combination tests were designed
to intentionally induce suspected physiologic abnor-
malities by manipulating conditions known to provoke
them. In the dark-prone test, if a large increase in
IOP is generated, immediate measures can be taken
to avoid permanent damage. It has been suggested
that the prone test yields a higher rate of positive
results than the dark-room test alone [11,12], and
the dark-room test combined with the prone test has
been more popular for the provocation of angle-
closure glaucoma.
In this study, we found a high correspondence
between a positive dark-prone test and UBM in
patients with plateau iris syndrome. Even the eye
that did not reach the positive level of 8 mmHg had
Table 1. Demographics and biometry data
Patient Eye Sex Age (yr) AXL (mm) ACD (mm) LT (mm)
1 OS F 41 22.92 2.59 4.33
2 OD M 50 23.57 2.44 4.57
3 OS F 46 22.67 2.70 4.69
4 OD F 49 24.05 2.70 4.77
OS 23.72 2.66 4.88
5 OD M 47 21.71 2.59 4.69
OS 21.61 2.59 4.65
6 OD M 50 23.25 2.70 4.49
OS 23.17 2.59 4.57
OS = left eye; OD = right eye; AXL = axial length; ACD = anterior chamber depth; LT = lens thickness.
Table 2. Intraocular pressure (IOP) before and after the dark-prone test
Patient Eye Pre-test IOP (mmHg) Post-test IOP (mmHg) 6IOP (mmHg)
1 OS 12 22 10
2 OD 18 40 22
3 OS 13 33 20
4 OD 17 28 11
OS 23 32 9
5 OD 15 20 5
OS 18 28 10
6 OD 18 32 14
OS 20 32 12
Mean ( SD 17.1 ( 3.4 29.7 ( 6.0 12.6 ( 5.4*
*p = 0.000 (paired Student’s t test). SD = standard deviation.
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an elevation of 5 mmHg after 1-hour provocation.
This positive rate (88.9%) was much higher than that
in Hung and Chou’s study, in which the incidence
of a positive dark-prone test was 12.5% in normal
eyes and 59.5% in glaucomatous eyes after iridectomy
[6]. Because all patients in this study had undergone
laser iridotomy, and iridectomy was also performed
in Hung and Chou’s study, the possibility of relative
pupillary block has been eliminated. However, the
major difference between these two studies is that
our patients were specifically those with UBM-
confirmed plateau iris syndrome. Since an ultrasound
biomicroscope is expensive and may not be available
when plateau iris syndrome is suspected, we might
infer that the dark-prone test is a satisfactory alter-
native for confirming the clinical diagnosis.
Although UBM can reveal the anatomic basis of
this condition, the progressive angle closure and
closability of plateau iris syndrome may still vary
in anatomic degree, depending on the physical height
of the iris plateau relative to the adjacent angle
structures [13]. It is important for clinicians to indicate
those eyes that have the possibility of elevated IOP
with angle crowding in plateau iris syndrome. The
dark-prone test may, in some ways, be more practical
than UBM in evaluating varying degrees of plateau
iris syndrome. Should an increase in IOP be detected,
further treatment, such as pilocarpine infusion [14,
15] or argon laser iridoplasty [16,17], can be used
to prevent the progression of angle-closure glaucoma.
This was a small pilot study and more observations
are needed to corroborate the preliminary results.
In addition, it is not clear how the prone test affects
the result for plateau iris syndrome. According to
previous reports, a positive dark-room test in an
angle-closure glaucomatous eye after patent
iridectomy ranges from 2% to 7%, while a positive
dark-prone test may occur in up to 50–60% [6,11,
12]. The dark-prone test was chosen over the dark-
room test in this study because of the low sensitivity
of the dark-room provocative test. However, based
on the hypothesis that the peripheral iris may bunch
in the angle and occlude the trabecular meshwork
when the pupil dilates spontaneously in the dark,
we may use the dark-room test, rather than the dark-
prone combination test, in future studies.
In conclusion, we found a high correspondence
between a positive dark-prone test and UBM in
patients with plateau iris syndrome. The dark-prone
test may be a useful technique for confirming the
clinical diagnosis of plateau iris syndrome and could
be an alternative when UBM is not available.
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